n t N , t , >v n ^ ^ a ! - ° v ^be\ otv. \ r i N 

« s ea or pfaosx s in bi i & 

heteioayvi aid h«cr,vsvU*. groups uickak buyl vraayl, rpnidyb p_v.airiu.Ivl doesiyL 
^„tL\ u\ >^ < ^ t a -ebb r\'x>v%" V N t'«ftl N * nn,rlv\\f «- * uK\ 
isoqukolyl, henzobbenyb isobenzokryb pyrazoiyb iudebyl iaoiadobyb «x ' «>a * \\ 
purmyl, carbasoiyl. oaazolyl ika^lyl ssoihia/.uhL 1 J.dbhiadiaxytyj. Ixovxaaxyl 
pyrrolyl eunnu. - cumolmyL — \ , xaotkinyl hyjx\xajthir>l tluotfiwiv, 

0 | absUti ibsd above 6" eroeyciic gmop < be 

O^i * > ^ ' * ,0 v ! * t 

t ' \ hales Indoatbyb Irydroxyi, caihoxyl, aeyl, acyloxy, mmm s amido, earboxyl 
via s ^ » o v M« 

add thiol, mbne, adfenyh sulfanyf, sulfinyl sui amonyl .->ner. carfKxyBc a Kb a. ode, 
pbospbonyh k\ ^ phosphoryb phosphks, duoestep brioelhea acid oe 
anhydride, oxime, faydrozke, carbamate, gjtaptosic add, phospkmato> or my other 
(il j up ha e u not khtoit 0 hannac-olo ( vit> oi his 

ut mtects I ox prot ctesl ss aeeassaty, as tow* w tho < i 
ns o <^ p. „ \ 1(1 1 

Wiley and Softs, Second Edition, 1.99 b hereby incorporated by refexeuce. The 
heteroaromatic can be partially or totally hydxogmaied as desired. As a nonliniiikg 
• v^roie. aihyt »p: 9i;n cat be used in place of pyridine. Fuucbonat oxygon and 
naoxueea maps on da: be o yl gxo> < )ba aoteeti ; pessary ox desired Sultabk 
prok iK - U p 0 « <v v i5i i.'* i ? sk v h the an and ehtde triunfrpbsih 
. s ^ ebutyidnuebpisbyb and /bneybhphenylsbyb " or substituted 

tityt ; t ?k>] g?»«np5, si #ea»>s M»en a> nyi ,uid pr-piera nctb^< n and \ 
iebicoesedbovi 

The to '< ! * u 

includes hut is not limited to, alaxvyi valkyi lendnyl isoteaeciayl p.mlkyl ? 

5 5 U „ Oil! k1o> 

Tile term "ether/* as used herein, refers to oxygon, that is disubstitnied with 
i ) v r " v> alley < ps s 1 * « ring or a bxi 

Some eon-.hnbtb.ig examples ieelude 4..;tetr abyeroberxzimiekzohl -yl)butoxy 5 5-<tetta- 
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alkyl, halo, u . n hyAwxyh carbasyl, m% acyloxy, a >,.oo. amido, carhoxyl 
derivatives, xlkylamirxx dialkylarxkup aryiamirxx aikoxy, aryioxy, sitox eyano, sulfonic 

, v, phoxphhryb phosphory;, phospbine, ' thioeiher, acid kdxk-. 

o< > u Ov, oxirne, i carbaxnxxx phosphome ackl phosphors, or any other 

viable trciooexv o< p >o i» ihc ^ u>, acjc! aJ vo> of tlbx 

^ c pound euhst ,p ' \w x^ , f - - ^ v. ^ry\ as kaowa to those .killed m the 

n Op>arp^\n^x< Vrm 
\V 3 K\ v» * )0 h hereby incorporate. b> reference 

5 ho Mir ^mdx/ x- t ; x- - In ^ oxv< ' v s ^ <, cm too cor 

3k4 a» <xl\ .x x> o *ci * or o ,v \x Xoc e ro - , ,» *j ^ s x . w .n\u< f , 

»u «au> f'^x u < uk a\Hlx o o> * ' ! o ' t 3~ 

methyl-batoykmino, hexaaoylamiso, methoxyc-aAonyiamimi, eihoxycxrbonylxmjno, 

raw - isoproi xj 1 >v ? so h« 
with cyctohexylearboj do, cyciohep ' xeefx a lido 

hydro o < > X. i 1 , 1 >^ >~ ct sal o p 

doe?- x : x ! " of ifeis compound j < i > 

protc led is o o ssary. as knowi to ihoss skilled in the arp for example o 1 opm m 
, ^ > > hn V *Ks , ! ^ j k 

Uri<>< ^ ! ! x > mh>. u * 

Hi v u m s a hexav&tet sUtla covaJenm bwmd « ai Icasi »\o 

^ c s v - , v u 1 n n 

i ' o huime- 

Ml| ll \ i i > . ! > s ^ ! , ) S s 

uo \ » ,1 1 * i >1' » 

\ Ip - v ^ X " 1 ! 1 v i 

x v ^ v , .» s oicmoUti d from the imo oi 

alkyk halo, rxboslkyL foodroxyk o,xVv>k xcyi ; acploxy, xxkuo. arrddo, carboxyi 
ivss u x o } arylamin. v n x k ) cyano xu foa« 

iau < - P q p >n m I'M s ( s ^ w v. < r i 

i iyl ^ sphmyl d;osphor>i ; phospbh« thisestor, t oether s acid 1 >. 
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atihydride, oxime, ^ «» use v I \ pk>spho.uic acid, phosphooate, or any other 
viable t up that does oi feibd the >harra»e k « at this 

, n r i * > f ^ i - v s > <! kl' vk 

t foxes t G?e bl^M!l« 

* t ^ ^ v rn i x -.tA i ^o p y\ <. 

The term "ihkx" refers to a satbar covaieatly boaod to a hydrogen or a carbon based 

« opya>K s M< ^oprop v ^ > J oaao ihybko piopyhhb or 

j,^ i v ^ p Tut p ), k •> ^ xt p \ \ nv > i ut 

motet* ekx-tedtVoi > ^ at o h TvJky, h oxyi < uho\> 

acvh acyk-sy, ammo, arak'ax earboayl deraaiuvas, atkylaonrKa diatbyiaanrsx arybaaaano, 
.o\x a o^s ^ho «v , ab^< aud + hi I * t 1 > > - ><of m no>i 

nhasoiboo, thioestor, ihroetbea. acid habde ; anhydnae, oxkne, , J a u <■ a 
phosphoiiio acid, phosphorate, or any other viable fuockamd group that does not mhibit. 
pa e ; al activity of this compound t k oops seied > a otectsd as 

necessary, as known to those skilled a the art, for esa ■> as t n<>a in Greene, et ' 
> v , < Jt j i Wsbn aeb Net- s > , ' n 1 1 

^ v? ol x\s « ! i b 

rhg tens "esteT refers to a emfeonyl Banked by au £ kox> g oup aid a carbon 

1 <^tx ~ OU > ^ 

tl m> u-bo vl s nt>p)^wxyi.arboayi sopranyto o 1 s > ! 

bobnty o> -v, bar- i 5 tt butyl sx> a; ava yl >i ; ->ca \oa\ oxyc u-boaylox) )-ath sx\ 
carbovAa. The astsr yroep also car? be optionally substituted wife one or arore moieties 
? ii\ acya 

K t iKK ' i ' > ns . i 

sdkraonyI > ester, osrboxyho aeid ; amide, pteptayl, |>hospM«yi phosphoryl, 

r p !<H dv-aa a ab a-^vpboaa„, a a; > ,aau \iabk. njaetaaxJ aa up thai ,:vs poi inhibit 
thj v ? ak< uxh ^ ht o u ».ukr aoptouet d o p-^.taJed as 
i v n as tan? a a & ihosa akilled ax the , bar > , >h :-,a u . a; ; c iv. , it , 
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Proawijve G roups m Onamo Syefeesis, K-t Wiley and Sons, Second Edition, 

The term "urc&ar»e" or "carbamate" refers to ~QC(0}NR 4 R* in which R* mid R 5 
tod i ! f > « < >r cyclk cyl or lav 

phoui ^/methyl aryiineh s ^ ' 

or Cj to i k s ! ers such 23 c>\ cy! bphonyi * di g 

medi&nesulfonyl the mono, di or triphosphate <- \ rnryi or - jh* 

substituted K» 5 m ^ * v (e.g. i U ill u !ul i n t v Aryl 

10 ^.uscm'.: a' £ p: rr\ >'1:u'U:;ikt To to ?o Tom e^kuukkT 

refers to i i which the nor I y! rook - I vc The 

tJ itw<* U otn X n J \ b miU * o; * » n»>, . 1 * J 

from die group consisting of aikyh halo, haioalky.1 hydroxy), eaoboxyl, acyL aeyloxy. 
i m ^ h ! n < i « anno eh <o 

15 sryloxy, mtro, cyaYio, uitfonic acid, mlo <^ e, sohkmy! sulranyL sulfa i no I 

ester, earboxylk acid, aohde t phospboip/h ^ s ■>{ % phosphoryk phoaphnnn thioesveg 
tbioethcr, acid kunk, anhydride, oxnne, hydrozrae, carbamate, phosphook acid, 
phosphooao.. or any other viable iuncuouai group that does not khibn the 
pharso k ihk eompo pro) ces-san 

20 as know o to 0 ose skilled hi die an, for exam „ t w 

' °J1 ! Onta nig Synth esis o i V"ik> nx So I < n 

incorpomed by refemsee. 

The term carbohydrate, used, herein, refers to mono, di, tri, oiigo, and poly 
>:accharkks card.st.hig of B.rraoose and pyra'sose sugars such as ihrerase, ribniose, ketoso, 

25 ^ \ ' o 1 ^oo ^ 

, !«) »lio^ r> » i n ^ - ^ ^ ! > !i < ^ 

3 , m j i > v ><- v hk,x The 

sarbohydraie mokiy as disclosed herein can be optionally substituted with one or more 
30 moieties selected man the group consisting of a&yh babe kaioalkyh hydroxy!, eatboxyk 

cyp aoykxy, axixinc k ' ^ ! I inn drkbyban i 3 

s v ^ fv,in\ -t' s n 'a , "h 

j\h o^t-i \ - seid, amide, ph^spH^nyl phosjphni] > t] ^ 
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NX*. *,v* v u , fr,< ^ ^I'.u. ,ihw/, -Knsk' 
W<* , acid, phosphor or , s other viable f" M ^ group >ut does not mbibil 
the pfcaniucologkal activity of Mb compound, either unprotected, or protected as 
necessary, as known to those skilled in the art. tor example, as taught m Greece, * 
5 Protect ti ^mvV™_> > " ™>* ™ *™ Secorui Ediuo Wi 

hereby incorporated by reference. 

The tarn alkylheteroaryl refers to an alkyl group substituted by a lieteroaryi 

The term host, as used herein, refers to a nmt « h 1 o^iw m which the 

JUM hV ^ » f 1 1 1 - f 1 N ! hk%! 

, ■> ^ t s » x w , In 

u,>et in m r app ^ * > k '* tV »i\ ont:on i \> ho^ i? « n!3) paucrJ Vuouoay, 

applications, in certain indications, however, are clearly anticipated by the present 
15 invention (such as t huopan/oes). 



01. 



/ and rate of 

mctahollMS of fee activ* species Aw pmrh mg mntml m the do « J die 
$1 cies I urtlu r, the modiBcations can affect the activity oi the « o pound in seme cases 
• the parent compound. This can easily be assessed by 




^ U ifl-voo aiv \u ' un a — . ^ o p. 

sa * o e upl«x« 4 tvwi the dc* ed bi logics c Wn of the c pou ds oi he 
tucaem invoroonand e\ N ^ t .< ee* e o> c. .tfeete. 

Examples of phannacfuueulij acceptable salts are orgaiuc acid addition salts 
4 m * t on > v loins V w pi c uh n 
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tarak ^ hate Suitabk remit sa nay als 

o,cK i m,^, mh,u~ m\ < v N ? a ^hk IK'Ah* the 

> ~ - v acceptable salts may be made wife aafficienby basic v > \k sucb as 

5 an un-vae * uh a <>;K. ace ,onu^ v 3 y ^ *v t a > b a, \ ek ~ mm Alkfe metal 

(for example, sodium, poksskm or labium) or alkalis earth nteua (for example calcium) 
s < < she made, 

( s aid addition salts tbmiat wife 

,\>*pa t .iuvb k \ampb, m v; a ya^-.-v\ ,>< sabiaa acid, 

tp , t » Us i. t %u , x)d ^ah as 

acetic acid, oxalic acid, uatark acid, succinic acid, malic acid, ascorbic acid, beamoic acid, 
>av i 0 »\ " v ' v i v , acid, 

r l , n , a o , , b >> ^ x * . i - urn d << h 

Ki K, I > «- K 'M ^ ■> *> U » f 

15 io% ^ ! 1 1 

ammonia odibenayh bn Kami* ' co a s tr; fey] mmonh . or 
. o - J fb! a .me ta,vats *a. oifee lu\a< 
Also included in bus defefebn are pbarrmmeabaahy acceptable quaSemary salts known by 
those skilled, in fee u, which m, u th include the quaternary ammonium salt of ite 
20 forn uia -NR" A , wherein R is as defined above and A is a coumcrion ioekuhng chloride, 

Pk u u C * K t ! i i v k- 1 * or 

c d>ccy be such as tea tste succinate acel k glyex a , « < tk cikab 
n p b \ o , n« 

,'\ s;! - ,v , c,„k*,, > ^ i . ^ a -> 5 ! < j » 

25 cxampk hydvoly,-cd or o\ dived, in 1 host to form the compound of 1 present 

;>-,cea\- i , - \ *-upi >; - , , ^ k , i | a \ 'a i k i ihk 
, 0 v » , < < i 3 o a ifed 

si T>pO < ^ > ^ 'u v 0 "< >t ^ 

dehydroayiak o cl i * dealkylated acyl ed let plated, 

ay , ' 'O^ vixs - | kev < c , s > M - U v co iW o 

< s - x ^ > ' ^ <. e v< ^ » > , poanc U 
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Aay of i'he compounds described beta® can be adtariaistored as a prodrug to 
\H?wi, vhc ,u * * roaw^ubi a ♦ n'A or elberwi* alter the proptrnw of the 
P igands are k o o. ii k * *sy* sob r 

Examples of - * a g^ps that o&e replace one or sore hydrogens on the i ou b. 

» , j < < » ! ^ f ^ * ^ j^^uul<r,uW« 

M; ,,v t c ucs. : ou< a k Jones am \ B JmN-j.-. W« , . " L 2? il^i I i 
Any * 1 ! v J s ° 

desired effect. 



10 IV, ,^^»wn^»e#^.|^BlB»»at*t»ry Diseases 

; compounds of the press vendors s used treat a iisorde 
mediated dons 1,0 products 3 v 

nicUdo^ bin not limited to anlmtis. <4i<rm do i t s< ^ eyphc ;lhu«k, 

post trai ^> - and chronic olid o < * Section multiple sc < 

retinopathy, rhinitis, ischetma^e^sioii. ^angioplasty restenosis, chrome 

obstructive putaxmmy disease (COBD), giooierrdoBepbritie, (Staves disease* 
gasirointetiosi allergies, and cord uactiv.5 lis. 

- ^ - o«. .Is of drth'itis meksde ;be> < es<-v ?voeb a* soft-tissue 1 

2.0 * 5 i i 0 M v M! 

myo&scil pa* 0 humeral opieond> luis. ftaasa shoulder, Uo j\ < , o 
; v v c spondU ooaties (a h 

, 0 v s , s \ 1 I j, v O ! d>i HJk 

gem and systemic, ispus erythematosus. 
25 Hpr, » j. v s , ! » - <- r-onusis edematous 

j , N !V t > N , v o « v ^vc »tM oo msselc ceils 

in yet mother embodhiiemi the compoimds disclosed herein can be selected to 
treat aatiooilammaiory condition that are mediated by mononuclear leukocytes. 
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f u l hQ< v i tUc c*n pound* ot the pr v 

reatmeuK s - » i j 1 1 0 

of organ ot tissue tramp ection includ but are not limit d o rea c t of 

bowel, or corneal transplants. The compounds cab also be used in the prevention or 
treatment of graluversnsdmsi dfraase, such, as sometimes occurs following bone marrow 
; splann so ) 



v, ( mnb'm a tin • am! Alternation Therapy 

30 a fttgn«iti ueceiiiKn ^ <>u, km.m.Th k s ! ° M,t 

target disMfe 

1 v « t m$ v c , - k*. o » - » o ot m nv a««u% tire aJm'n^erva 
n c tern i ii u| n as «. o, < 1 ^ is 

administered serially. The dosages will depend on absorption, inactivatioo and excretion 
.15 sol drug a I 1 otta etnrs teown to tin e< skill .ia the art 1 stohe at t 

a n <. ; , ; . in, , s ,1! c >$n \ar> * ub th *o entv o, the eoodmor to be all uao I K is h 
5« {rathe di jtood bat 3 any particnlat snbjec pt lo e reginaeus and 
h, ul- *hoold be adjusted ©%<or time according o t u ud aeed and the 

} ; , f v ! iM^tt JiC 

20 compositions 

v. k K I > ! ' 1 <■ ' * <■ ' li ' " i 

lit ^ «! t > 5 » - I 1 ! < ^ - > ! 5 ° S "* C ! X ^ S ' ~ v '* ^ 

induces a different biological pathway from that caused- by the principle drug. 
Alternatively, the pharmacokinetics, hmdistfrbmioo or other parameter of fro drop cas be 
25 alwtvd b n • combination or ;dicnnuioo frefapy. In general, combination therapy is 

* 3 s C it iofrkes unslrinto s nuit neou« 

stress^ oc the e» so < , > - 

Any moth \3 ®i dts i satipn & ft* ased that promdes ireatoent to the pattent. 

IBtf!) e,!| «' s t J i ^ — ^ ' O 1 

30 effective amount of one agent followed by 1-6 weeks of adnnnistration of an effective 
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fvj^. < . .viaJIv U,s ess -a n o - alwn optica cit w ei ,nu 
ratio of dosages of wo or more active, agents. 

1 x v i v s a is, i ! ^iUs or 

5 a I ! ' - ! ^ 

asthma and arthritis. The agents sot oat below or others can ! a be used h treat a 

yoftl i x u-it arc nedutied In 
LC uidp caab Ho 

Asthma 

\Q , , x t o * o no i fi »ttttd n 

«. U n n i . t sjoaoo ? hopt s.roo ' J» cm , , 

, I , 5 l s ^ Y\ , i. SO 5 H i O'U 

toleas oao i <. otosporin Neoral) raetfccttexais FK-506, gold eomj ci 
s , i s I , ( m**s sodt 

15 \s tkomboxaae mhiblots, Icukocrc u \ - eceptos anlagt sts such as &ccoiats 

< ) 0o i on) o v f < h C u < jntegonis and dhlors of 
, k , - v. «& >o < > i e i » in, ,uvhn> ™ o i » 
<m<V - : s s - a 

iQ > 5 1 - aomaiion or 

20 s! e - ; .vn ^ae v * ' v-o o, ... ^ : " . ' a j o ^ - s - eh > > a : at * oa.s 

i' 1 n V - -.a > a~ > e i ok 5 v \ o> no ,am^o te 

odium on-i u i $ sodi t \ crona Opticroa Orotom 

Ophthalm * 

, tj , ' «. ,> < < ' o h o „ v o, o on oj 

25 ; ; n ^ * f\a >k> < f - 

adrenergic agonists (jj agonists) that can be used in alternation Of combination teapy 
auUkh bo re n 1 > ^ ao- , -< t s f c o 5 - < i 

Maxai^ (pkbaterol) Screve 8 hoeterol) s epinephrine c * 
M v j i v B^.^ „ ^roaulas. , si ior te d iols 

30 >rej nt, \s >p . > > < ) i ^" x -d <n L n< oj „m, k 
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broxateml, caxbuteroi hydrochloride, ckaburoroi hydrochloride, dorpretadioc 
HmVi. v v sol :aauauro, ephedra (source of alkaloids). coUvdraK 10 u ^ 
hyd hiorhla zph< 1 ~ Ui sinih e hydros r*ri4e ethyhxaradresi « 
I- || n droe lo 'v. 

5 hydrochloride, itK^pramlme, mabyterol, msdioxypheaamine hydrochloride, 

mefeylepfeednne V~ otciprexmlms sulphate, acid tartrate, 

phenyha ^rob , <U ^ < tpov V aobmms cdpkaeh 

pirbuterai acetate, procatero! hydrochloride, protokylol hydsoeMoride. psued oephedrhae 
(psoedoephedrloe p <h > psaedoepbodrios Ui,/ paacdoephednnc hydrochloride, 

10 » < > > < 1 i h ^ l 

, ,1 s j , i < o badta^ and 

tuk)biHtTol hydrochloride, 

to another c * . ^ > v active compound is administered in eondrination or 
aitereatioo with oae or reore other oortioo.sieriod(s), Examples of eohicoskriods that ears 

IS hO < ! ^ ! ^ v. V V ' 

(GQ, Aerobid (Aerobid-M, fkuuao&te), Aaraacori (triarechiolone aoeionkle), Beclovet 
(VaoceriL hi < i h k o , f < r-> Fievool i \,U Pulmicort ao * < , > 

e^diwl h a v n . ^ ^ < x^ks ee, \Uo*<.cro-, 

\mu i sd b I I t i Dspropu>.naie ; Bend&cort, \ > v . ' d > * 

20 l U v t v >v * kit >v S 

Phosphate, Betas^&asone Valerate) Budes Ci asthasone Cipro* 

* i, u, \ ^ v <- «. f v > « > n i 

Cords ^ ! Corthrazol, Dsitocort Deosyconooe 

|>;, f ; s > 5 I O v t Mv> <, 

25 H , > s i IVv, cetksoe^ 

\e\L i d , k - ^ ! |( ' 1 

H TorasOiK l^i « ^ Asee i . 1 , v < x t o , t 1 a 

-> x ^ ckxrolo hid ae Ac F]innet.ba$on 

( v o i ! > \ * ^ F K 

30 Beiyj 1 ^ ! rnethokme 

| 0J pc Acetate), Phpredrrideuc Ace-at rednisi eh iftdra* one, 

1 \\u . >oco -Aw \— Ov.>"is!JIakmotnde l:lah>hea>Md ^opveah Halo oe;asoae, 
H ip „ K i <• " lu <. ^c s 
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> ( yTat e ^ oc tisone Cs omU Hydrc < Herniaec e fvxhxx soc« 

n,^ p .v-e^e H "* ^ s < » 'hff'Oilv \ P ) 

M sdrs soue, Ntepraioi&one, »\kdr> {prednisolone (MeftylpreitaisoloB^ Acetate, 

MelhyipredmsoloBs ^ .»* x >^ Sedaan Succinate), 

3 j ; * s * i *o nmn 

{ < S k x U v , v o ^ 

s ' . s ' i s 1 Sodium Phosphate, Prednisolone Sodium Succinate, 

. , x > t iv J J ' ' ! f ,! (> 1 ot ! - x J ' ' 

10 toyhaei ! ! \ o n Suprarenal Cortes <oc< ts o, 

eteolotse (1 j < \ « « « > * ^ 5 Maelose 

Hexaoelomde). 

To anoihi. i he active corns* - hmadou cm 

alternation wind one or moro other < < n , \ ) C < receptor antagonists). Examples of 
I S annidstarrdnes (Hi receptor antagonists) n < f can h used in alternation or combination 

therapy include ns u>'k oh ku J u n>v p <n - piperidrnes or 

> nohiuu^ Seroe noodmnune \.ri' 1 «v < < maw 

(Teldritn «. p ' ti s AtroMst s » » i > ^ Brouraresh P < P Dirnetansh 
< < f Poia^amiae, e < i »* 

20 v ^ j idimenhydrinntx Pnwme, 

Marrame), FSZ pupcleenaobncp pyrilamiue, Uuo/me p-yelvtne), Zyrtec (cetirrane), 
fey&W*m ^^isvrl mccindne Bomne) \negr; < tofenadznt) Hismanal 
0lv „ i( Hi \< n a«t«U\&Kl NO-.boe perienadinep Feriactin i > i p dstu 
u I «, Noiahist), Pheruanciii (promdharo.^ Phcncrgan), taearyi 
25 , s , ^ - « ' < 

v'k s<i eU tee CiH>om^ ol > \ i *s , > ? < j ex < >b 
s oeii-:naPO0 or dteraaOua v ; - 

vtJ i vrs.i ,^ i j ,u * ^ cn * Ihto2» to-, i v m m 
T u5 phuse n < 5 e-WU > » ^ ! oplv>llin< 

30 j u in v e * < i » ^ t ! 5,1 ^ K x ' s 

4 too i0 1 1 ;u i > - ' v - . «i* ! ^ bre u< e 

0 ) pi * rs snch as &s«d ^ -x 
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Arthritic dism-iien 

Al , -no ■ v > ' - v >. - - -'■> .ilv-» be 

>o » o.t<v or act ^ , t < 

eoilegenase, ^ \ o diazepam, ilaox«tmfc t pyridoxin, . o m> t iivi 

gfccosa s ' n «K a ' ! sio \ n * rpt arid fismviia 

(1! ,U \t O i \ t ' ^ * ^ ! " 

« hi r iv t v < i i ! , i b n > 1 

* • < $>b u b ' (Neemb mcfeousxate, FKbC6 ? gob compounds « b as 

i > blot si t< plait e -J arm factor iP.bP) >ni&t 
as Puombuvvc uUb-mw kvkomout T b uvcpf^s rrucoo^ sue: t a.< bxokae 
ubb u e kb L b r t v C 0 a Mists mt M ?i(ors< leukotiiene 

synthesis such as bbutou for fee treatment of arthritic disorders, inducible nitric oxide 
sythase Mttbite, 

n *noi ihM,u c k * ^i.v m i.ombsn ttu n or 

alternation with one or more oihet corticosteriodCs) I samples « I corti o lei ods thai cars 
I ^ l f . > t < 5 » < J i n< i 

IM >. \ ^ ' " ^ N - w o f ii bbbme 

* k > , U Betamethasone- >o < < m. 

- , s > < > i f i m «n 

PhoSD " O U 

Cbbeiaso! Propionate, Clobetasoue Butyrale, CiocartoloBO l-^hu Cboreduol 
( > isons A t <: t ? , (N-o yc rtooe 

, <\n. ! * o Ha * * " sv f< t)v( 

Sodium \ <. x ! l t 1 ^ Dexaraefeasone Sodium Fhostphat«) f Dicbbrisose Acetate, 
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\mimm<>z h i s s>«i ! r<-s 

rhubarb TU' oh » Wom i» o isci« Acetate, Ian u <i - 

i i ! ! , « X t OO * 

aoc* rtuiOA {, i u\ <o i looa i Ouc x \cbusH F m 

iOlOI \ 15 . f ! V M ! > so! 

5 ; , '> S \ \ !KK\ H > ' < a> - 

HydRK»rtaraa*e Hydrochloride, Hydrocortisone. hydrocortisone Acetate, Hydrocortisone 
fkityrat Hydroeortij. ypi-.u ! . * «< i 

Sodium Phosphate, .Hydrocortisone Sodium Succinate, Hydrocortisone Valerate), 
Medrysooe, Mop rede icons, Medvylpredoisoioce ' v v u , An 
30 >, | M | » < ; , \k > ' , sv. , \v-': s ». » ui 

\ « o <. ! f ' nxm 

, . ,i« ,*,\ \ i \> ' ^ s ~ \ - i ^ -\Ndor\ i f - iKtu v 
i s > > s > n 

Nk n x > ' 1 ' s dinK- bodbnn Succb\at 

15 j fionc >>K\cbc.e, Px^aoisolone Ochma'eK Prednkoue (Predni$ou« Acetate). 

Prednylkka 1 i S » fivalat 

Triamcinolone (Trismdnobae Aeeteakle, Tdamehxolonc Diaeeiaie nod Triamcinolone 
Hexaceiomde)., 

In aaother embodiment, the active compound is administered in combination m 
2Q ; n i < - » < » it d » n * s s \ N 

t v t , o v ^ !,!!(! arc 

v 1 ^ < t v\ ^ i v\ ,5 . i 1 s ' \fK v\CCn 

I C " i > ^ «f u ^ ^ „ H , > h v . > 

sd , s i . as , - » S so f > s n\ oS < >s 

25 n < v v v > ' i c < > . ^b . s j n e\a«pk-sot 

s ? as. ^, r>d.\b\1 Hounmi -dbcvkky 

x , u- ^ ^ «. « - o i ! * I x \ % i ..inn \ i n 

\ srox \ ! s f» O 

30 ^ctop v civ <. V > ^ t ! ! i Ic^o^cc 

«. 0 )\! s k1 Bt v ! 5 ! d 

> ! i v K ^ K\bi v -dK rft iC B > > b -1 s ^ > i > 

i"andva.nl o^xyphenb.sta ones ^imxicarn (Feldcne) Rslafm {ssbametone), Myoci^ sim 
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«\vi v ,» colchicine, Zylqprim u AporauA Benenaid (probenecid), Asturane 
ujBap , ,uo) Plateau (h>dwx roouAc ^edoffenac* Aometacin Vceramflkte 
Au.ith Aiclofenao, Alnnaoprofeii, AAAprna AAaimiuoi Asprnx^ Amkn&e Sodium, 

> ; , i { lAaosM - \ - Bv 

hvaK5cblori.de, Bomyl Salicylate, Broaiftnac >> da " Bofexaoiac, Bumadizeoe Ao,\ a 

10 > | i * < , i < > ^ v « v o strode, CYAanv, 

iu v . v ^ v \ , vi Duwoeta. Dk\eArea~ r>,eht,i\< 

Di^iyiammoniian Salt, Diclofenac Poiassiuna Diclofenac Sodium) Diethylamide 
s , t . i \ «. t Diilu»is«l D >yro c Broxicam 

EpfcAoie, Etenxarnide, Etersal&te, Ethyl Salicylate, Etodolac, EtofenamaA, Fclbiaae, 

15 s . t , , i Calcium. ftartaTac ,epadmoi ^or,"oue 

A< i ,> t e FknVuamie, Hunoxaprofea. FlarbipaMen ill Hrvis Nodes Festival, 
P^jfet Asak u Uiucametaci Glycol Salicylate, i ioU ken 
Pax arKno Ibufenm An oku Ibuproxam, Imidazole Salicylate, i iua 

\n,i .'eku.r boti'wn). AOopanAk Aanofa, en-., Aoewe Aox.ca'a, Pe,^'>^ 

20 , v - x v v » <• 1 ' x ^ ' n 

o.pno^w 1 ! 1 ,lc Sodium, 

M< namic Aid Mctoxtcam, Masni «\w 1 ' 

, \ ■ M oitt viu.on 

'Iv. ». < v\ x N M 1 Ao . ■ a Salicylate, ^ > i « < Naproxen \ nov 1 

25 ^ , x \ * \ i J J o> OvmAv\* 

i^piM'-m (i ParsAraAe, " « *. t i i Hydrochloride, pjceaadol 

I aovhioKK ! cd « » ! i * N *o»>c l, no\iv«i Pnrwr 

S.n. «- Poa-iosa;.. ,<t\ Msdsate, Proqaaxone, Protiznik AekL 

RgjBii Sake ni - , s Vs Salicyteid Salix Sato S 

Sulmdao, Superoxide Disousiass (Orgotoin, Pegorgoteiu, Suferrasso, Saproien, 
S sibuzo v - ! v > n J ( * licylate Jproferae 

^ Uydnxtdoriie, Tiuorsdwc M^ouo. do Iold-uam> A.rL uv.tuu tj < I,' 
AAo 5, U'k j prop Ztd eiac id Zomepirac Sodium 
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VI. Vh arraacentica! C ompositions 



\ erivath''e of hiptolh ca rrrahrtad as r oiact 

It O v 0 t i - 

ViiU fs f S IX < * T l 1 ct\ 

5 ©f forms adapted to the chosen route of admimsitaaon, iuemding systemioally, sncfe as 

s \ it •> 1 * s t v p h tr>y or 

0 t'O t< 

J I, O, >. ,v < 5 U!' 

acceptable carrier or - I \ in su amount sufficient to deliver to a patient a <!t > > ? 11 
10 i j < o I ! ? ? 11 ' 1 b - 

svrrtptoan thereof in vivo without causing serious toxic effects io the patient treated. 

\ g < t w aov \ I x , i < s. to «\ 

comiitioos will be m the range fern about 1 to 5 mg/kg preterabb t to 20 mg/kg, oi 
body weight pet day, more g« ueraUy 0.1 to about 100 mg pes j u b h * e ght ol the 
15 recipient per day. The effective dosage range of the prodrug cm be calculated based on 

the weight of the parent dertvatit ; o to be JJo > u\ 

Fhs derivat aeul > - . , s i n a i e 

ltf , u v , o »i' o << 

i \ , p cod du-ige \\ o a? <.,<. , oi ^ 0 tu« t 

20 v. ^ i KK t f t '! N ' 

toiUdb misteied to achat ikpl ma 

concent tions ofth< ctjve conrp< id t om about 0,2 to 70 tvl ptel sb! oati.Qh 

p * » « . v j n v * . f „ , 

<. » f <- >! n< " ° 
25 Che acme nigredtcm 

k ^ i . !h v s ' i <! ^ !! ! i 5 

Loetv c; b- i i , nt \ t ? o i e^ v<* rate-' P -he exu^t as vel as other 
t^-s koooniott * the art. InVio i ^ i s K > vary 

with ibe severity of the condition to be « m It is to be further understood that for 
30 ulieuhr sub.*; ^eibe d< s he lid 1 d teC o\ o tcirdmgtt 

use sndoidu-d need and the , . '-w , pu«v t of ibe person adutisu siting or 
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j x t U n Id 1 ( IV &COIX i>i friXf 1 

joxltion. "The dt riptolid© may b< \ ot rmayb 

5 , i i > a Oral 

, , > t x O v ^ ^ ' . 

used m the form of tablets, troches or capsules, Pharmaceutical!*- compatible binding 
10 vJ ( n , v < s d i i ! iw > ukm! «n 

{|u n i . v iM in i t o »i * t »Hr »fU 

, v v (0 i on > ^ ! < . s 5oi micpouysfaliittg odlulosc, 

acre iragacardb ox aelaoo: an e;o:ipieai such as starch or lactose, 3 didategratrog agent 
such as atomic acid*. PrimoaeL or com starch; a hibncant such as magaeshtm ste&rate or 

IS \ ux« i i n , ! < f < ^ ^ < !> 

a os - i ' - f*,o r 

vhes foe dosag xmi form c ha coo i, ixi -zMition to material o tk bove 
type, a liquid carrier such as a My oil. In addition, dosage cod forms can ooai on arious 
other materials which modify the physical form of the dosage unit, for example, coatings 

20 of sua .k chUtie ot » ^ no agents. 

t. s a K adorns, sh. ^ > ! 

o ,h .n, n i ! a. p ro i , , A r ex .em m - aedufou to 
(. active compounds, sucrose as a sweetening agent and certain preservatives, dyea and 

! i O ' f > ■> i f i ' ~ 

25 niauo h do » . o , t fi-.ace oa, ot with muter/? r c s rpl> i a < m t 

desired action, such as antibiotics. anth'ungals, anfonirlanoTiaiories, or other arm- 

O x , 0 O s^l I < j i » 

xebcot to.- x o m i" ic*«ut foe ! < ! e K nox^K a serio 

folaent each as water for wo* saiirse v ««. fixed oils, peiyotbyleoe giyeols, 

3fj J.ui U O^ CO f ? SliVXu ^U'v 1 

itcohoi o me parai j \ n suci ^ xad sodiun ^ nu r V 

cOvlct a vl s v. a t dwi dv au o^^JkinJO usuli 

407 



WO 02/28862 KHMH.WI 
; j v ivt ^COt ! v fu < O O % -vC s - S Jl COl) !> 

f0 v ik i cwoo^ e n ^- v J ee ! < mt! J-s Js -b ^ >r 

mattipte dost viab made of glass or plastic. 

> , j i s. six- WHOiffvi ^ or 

5 > e buffered salme « ! BS) 

WiU prok-d the d^-;a^:' Hoar^t -ap.u binauaufo^ hoo. bve Kxb, such as a controlled 
release iv. r t u k v unpiarris srat microencapsulated delivery systems. 

< , , < s „ s - - v: ^ Ik 

|0 < I s ' 

•for i * p > * > ibn'oubfoons will be apparent to those skilled a die an, 

, < { ! » v ' to m vJm v.e K with 

l 1 > <. v p? t ». «. 

carriers rhesen 

IS for example, as described in US. Patent No. 4,522J} i (which is incorporated hereis by 

reference is iis entirety). For example, iip< t » i » ! * s by 

<. ^ o appropriate bptcys) (sacb as slearovl phosphatidyl <. a > k siearoyl 

> >o N hi- ... N > x > l ome < o > ofo^-od; to < e„< 

ob v < that is ihm evaporated, kavina heforfo a duo hba of dried hpta on the snrthee of 
20 fee container. A» aqiiSW.: mMm Of -fa, active coppoimd or its monopfeospbsto, 

jipli* », s ,Kii acKHb^vd mto SK The 

to disperse lipid aggregates, thereby forming the liposomal saspeasmn. 



VXL Synthesis of the boafoe €ompo«»<i$ 

25 F&rm^mimi &f& Substituted Phetwlt 

s 3 *r ie: pbv.ro! I 

I psolo < 5 cp, tb ^ \ -e^ ,< vm, r 5 me art In 

, lv , * j > , jJaiturxuadof totmuU^A) osu on a nuio.v. 

an aldehyde > formula (B "fo ! sau - So ed phenol can be c< spied vs a 
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coupling reagent to h the corresponding i 1 - Possible coupling reagents are aoy 
rejects ovt v '.oopfe::;, : < >~ - » ' ^ dr < o ' h , \»U K\ , or 

preiV> dn\ SrC 

The fornryiabon motion can be carried out at aay temperature that achieves the 
desired result < t is s sMe lor fee re; si Puk-:x ;■ a ccepiable ra without 
promoting decomposition or excessive side products. Tbc preferred ienmeraruTe is room 
n { ture. 

x n f, ,SO < ^ I K V .<J t ( i ^ x x > , Vim 

; | , i \,] nil:, o>«8fk 

t n > s t t v ! i <. J * u i mk ' he\ sk i 

cytitobexane, toluene, acetone, ethyl acetate, dttbteaeg, tricihylarahw (TEA). 
ktrahyUrofuran <THD dioxane ^ei<<mtrbe uAual nc dicJUosooik*ne dofeJ 
t ha n >'? i 1 ' ! ^U'u'to u f>MS\ s 

• ki > ^ 5 or any combination thereof, in preferably TEA. 



tf'% 



1A 



\\ ic «i R ! R n<3 R a e \ ected ind pen is 

OO nO^T' - !! i, < x > ^ JO s ^ 1 51 I \ i * $k»t > 

,ui olaelCToanwmBcic - bnyi, strife 1 I 
carboxyhc c sphoixyl, phosphinyi phosphors 1 

s U0 » i - i na * ot s uP 

anmo acid, n c ; rbo yd tie or XR ; \ O, 'N ^ x or S ? 



Redmikm oj iidekwim 

In anc her embodimeni oi press s sboch e >o»ad of 

t i J; o - ;n <. » > x i K vWVS ,o orm h C »?aig a i d » a v * t 



WO 82/»%2 S>V M Sn i •»** } 

&s NaBRj. The reduction taction can be carried out at any iwniporsttare thai achieves ths 

res e., that is ss. « fee reacik F >c v x 
promoting ^ o or excessive side products, 'The preferred i i k t i c is room 

temperature. 

! can at ^ ^ ^ 

caa solubtfi/e the reaction components and inert to the reagents* Nonlirndmg examples 
are. any aprouc solvent including but not limited to the alky! solvents, such as hexaae and 
eyeiohexaue, tokens, acetone, ethyl acetate, ditaes, triethytemiae (TEA), 
Mibuta 'i * t . Jj > < ^emmrrile. Jiemoromedmne, o ! u m diethyl 
j iv , ! \ kmKa >u, ^ . <. Kts iss , m,x 

Oh 0 OH OH 

{ ■ < tv. \o m- R * 



xoLok \ it fe 4 c 

ilk< ail * 1 > v a>ilk ,o j K< v\ , <\ dmfe a?4 \ 1 

; . ^ x , k e, re naik\ tudtbnyl, sul&nyL s, Ifun , o s 

.^u^m, < <m,h j>u cysao, t*?d<k, nhosphenpk p >< ^ n d ^ 
x I , >ea L a m»du<- of a sain 

- O , s ^ d < N 



Cfeaj ! - aSubs&teti o Pi ol 

2() \\, , . v , K to > ! s , sotii \|.em the 

starting material ibr this process s a substituted phenol (A), which can be pitrchased or 
know ay skill, in the art la esc 

v ,<-< po<md o< ormuk * ^ i che ' * 

ptoweeo£ oro-ian "tv ^e\ t < , t s 

25 " v ^ ^ ^ j - uceshol vail 

m !£>r»rort.e\ kx-we nmuhs a bo Obeet tlvcwon. *f a aleehni ct fwiaula <0 1 The 
u p icaoi ears V coupled with the ketone m a t omoat bk no s , 
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, tlK | . - 1 > »v < i ! - v sXfkUiV O*. \ "J ^ IK 
I - T kKli! < * ' S 

<brr;:> > v > k rm i ^ ( chieves iu 

desired result, i.e. that is suitable &r die reaction to proceed at an acceptable rate without 

temperature. 

cm i fiah * ! 1 *> 5 ' x >' v M > s 

odMu e o<h i n ^ ua tl i ( t vii M i! tlx) 

teoahydromran Mi d.io-xsms. acetooitdim ^ v , ^ dichloroetbane, diemyl 

t v JvO ^ * u i * ! 

op , <M W 

r I * ~ ** 

:R*^yV 

R 3 



Fermatkut irf Epoxides; 

cwapoo^uv o " «m a iC ; «i , > \ u d^ ^ > u ' ! ^ x ^ >■ * i» ^ 1 < >J 

proea i he compoa f ftrcn » CD) is subjected >f mhe,t oxidation resuKiag 

20 e compound formula an r I he formation oi c monoepoxide (D) results 

5Uvh ^ " o d t i s * *> ! ^ } 1 o 

» >. i vU»t **** i f % ! ( K ! ft 5 tr" 
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suitable for the reaction in proceed at an acceptable rate without promoting decomposition 
iffv.vr.o 5 ! i » ^ N rn temneiatare 

, f U ' O, ; v. p 

i kh v - to^.' vkctxe >. - « -\ ,oo- u, h uu t< (li 0 

teirahy<->< * i f x - ^ * 1 ! ^ 

cUsor, -on.. \'. i iDMFX d»wth' « % ^ (DMSG} S 

t i t m or arry combination thereof, though preferably TE A. 




I ^ v U K \ ii 0 C 

toasx tc v. o pound Cform»ia(G) or 

(hi) respectively. Treating the v » > m of formoia (Ej or (F) with an oxidizing agent 
MK *, s x , , iK t x t ? > - i\ The 

- uh'o i.n s i , ^ 5 c . i - c i „ usrK-tanne i < ^>-«r\.N to r V - 
^ hn is suable for the reaction to pmcsm at an acceptable rats without promoting 

Ot ~ H , . s - M 3 , f | » > - > , > H C 
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A 0\iDl!3NQ BT 



O 0 g 

OXiDIZiN w v ' 

I s also sfoi j < ( \ - invention fc> p svid > the 

0UlU , w h v » > < * * ' ! ^ NN ^ , ! M 

, v « K s . ! o s , i.nt can bo i-arriea ooi a: jmv tonjpt utou 

that achie^ h< ; ^ i s - is suitable i * ict to proceed ai i« 

preferred temperature is room tempemnre. 



laanotbu v . <• u>e sulfer analog * < 

, , , 5 e eotap ads ot <. e iUv^bK > k ^ 

o. v e ' mh u t uderiai 



I WMiifmi qfCydtoprqpybt 

K » u«t /ct ixovni no * v el t i> 5 

expounds of formula (C) or (€\) yields compound (K). The formation of compound (K) 
, s i-on ohrnm e alcohol of for C) *ith an arid thoalke e The 
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wo nnm(>2 r< „w>*i 

v£ , * i . <. f 5 t i ' i s 1 

p ' p > , v v be ra k by any xmm, e m< ?n In p regular, the 

c&rbeac o room imidom Ft J ^ can b n 

treatment of chloroform with a base. Alternatively, the carbene can he made via the 
Simmon-Smith procedure with. ZmCm ox Zo. sen Cu-X (wherein X is a haheiey ami m 
particular Zn and Cu-X in the presence of TiX,. The carheue also can he made by ids. 
J's \ < of .certain types of doodle hoods, such as she photolysis of a ketone, the 
Isoeieotmeoc decomposition of doiaoafkaeem k the decomposition of diasinnes (which 

v emu i\ ^ p * \ s < o ^ ' ^ s v '{t'U R ^( * < Is 

such a? frost s and Corey's sulfa* y lidos . ? R(N - ! &{Q)A R 7 R*, that mimic i earbene, or 

_ i n ^ ' ' . 5 v N ^ o V n mm* 1 t d 

, { , t , v so t> ton i'k, (Jv.m 



* v v n < j , -> mi a axry 

t i(} I >v 

at an acceptable rate without promoting decomposition or excessive sole products, lire 
, i nne. la the same wa t 

bonds m u>t. j'^d ti N or f ceo h i »«. > » ♦ < » « * ! * ^ ^> hn i the 

A.ny evi. ma -ob< w Ov v ! » < ^ s j< v 1 u 

, dn v lt, N <. s M ve 

areat>> act f s< - 1 ^ rt ul 

s ^ s ^ m et&yi «etat< dh 

mmtnm a ! J > <■ e ,\n< » rok c «. > ! v * *. Actio 1 

tv ,i i < M ik (DME u < i v s > . * »M$0> 

oj e , an \n i « ^ « i I ^ J 0 { 
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OH OH 0 




K 



.Example I 

Synthesis of 'substituted be#$pt akohi4s\ 

, , , t K x t* ! 5 in ' . w X U» nU 

^d followed by St*C , » >t» < b 

k i to 1 >B C 

, (t } {1 fh. 0 v< v < d ^ - <> >< 1 S i ! <■ 5 ^ 0 

F H 2 with ! N HCL The aqueous layer was extraen-d with diethyl ether (3 x 60 ml). The 
nbixxu o mi « bed * se ; drk s< sulphate} < concentrated 
under The crude product (B) ^vas subjected to reduction with NaBlI< (LS 

, o \ « » \ j 1 i s res j > ! < i 

! i t 5 > vn <, s * !. I >I - x^lh I N 

HCL MeO as > ^< I ram sod the ;kuk < vtracfc ilh ethyl 

c ,o i> x V a-L", ! > a«. > * . ^ s ^ - i ' ^ 'nn ^ s - nor 

sulfate) and concontrated under vacuo, Flash ehromatogrrapliy using acetate: 
hexaoes yielded the desired ptodoct C in moderate yield over 2 steps (35 -60%), 
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PCI I'M 1 ! 5«'>31 




) 7,9 Tors. Hi), 7.06 (o, IHJ * » t ' h.) 434 

2TU * 3 ^ , M) 3 2 i o -~ * ^ v ^ ' > 

U C HMIl(CDCh): 154 02, 133.90, 132.89, 125,62, 122.19, 121.90, Ol.SS, 26.75, 22.98, 
19.40. 




i ^ > . > , > * ~k! il' * r^'^v 'H».^j ID 

: 23 is, 3H), I S (m, OH). I 56 <m,4H}, 

u € NMR (CDCfe): 153.91, 133.lt, 132.85, 12412, 122.20, 121.90, 61.33, 36.88, 33.5, 
27,35, 26.69, 19:39. 




T - MR (CBCls) 8 1 (br s, 1H) 7,15 (d, IH, J ~ 7.S Bz), 6 <> v (4 III ? - ?.8 HA 4.92 
(s, 2H) 5 2.25 (s, 3H), 1.43 (s, 911), 

'V NMR (CDCfe): 156.17, 13536, 133.54, 126.43, 123.06, 121.55, 61.26, 34.69, 29,84, 
19.26. 
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IINMRK DC1 } 7-48(5, 1 0), 7 02 (s, IK). 6.6* {>, lYt\ 4.28 fs, 211% 2.22 is, 3H<, 1 38 

!3 C KMR (CDO,V 153.15, 137.1.9, 128.41, 527.79, 126.49, 12480, 65.20, 34.76, 29.81, 
5 20.85 

Example 2 

Fomatim of mom < Uti ng smUum permiaiet 

To a mystically stirred solution of C (2 mmol) fe MeOH (12 ml), a solution of 
x \ , t 1 s tc was added dtopwise ,rt 0T U i one t 

> vl ^ i , , u' I H <* u. N - • > ^ <> * " * <l<< ^ 

*uU *. >lu o ott Jh wo d « « > i «bu 

and concentrated imder vacuo. Purification by flash chromatography using l:7:;edwl 




Hi j - 8,1 HA 2.9 <m, \ \\\ U9 (4 3H, J - 1,5 U?X LOS <d f 3.R 3 - 2.1 Hz), ,K05 (d, 
314, 1 -2a 

U CNMR o DC 195.3L 144.45 ; 14L7S, 135.62, 124,02, 50.27, 58.81, 26.4S S 22.14 5 
20 21.88,16,42 
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PCI I'M 1 ! 3«'>S1 




1,65 <m, 8H), 1.27 (m, Si), 1.1 (m, 3H) 

S3 C NMR pii 195.41, 144.30, 140,89, 136,13, 124.10, 59.12, 58,70, 35.79, 32.50, 
32.31,26.08,20,59,26.28,16,15, 




V> > t , 1 Ml Im Wu i 

2H, 1-8,1 Hss), 1.79 (s, 3B), 1.21 (s»9H). 

: 0 NMR fCDCU: 1 95.07, 145 J 8, 143.06. 136.44, .123.98, 59.85, 58.44, 34.34, 29.14, 
16.19, 




U KMR (CDCi;;): 6.79 ,e. Hi J -2.1 Hz), 5,68 (d, Tit J - 2,1 Hz), 3.23 (d, JH, J - 8,1 
U<\ 3,01 (d, 1H J - U \h\ 1,98 (s, 311), 120 (s, om 

iS C NMR (CDCb): 19442, 144.74., 140.25, 135.79, 130.94, 58.92, 57 26. 3-155. 29-23, 
22,00. 
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Formation {ffdiepmidesfixtm the mmimpoxkies mmg mCPBA: 

To i magnetically stirred solution of 0 (1 nnno's) in !« ft;^ chloride (10 >u? >. mCPBA 
was idded aad the reaction mix ur« stirrer 4 h. His r y. u o was diluted with 
methylene chloride and wstod Twkc v , saturated sodium uv u The combined 
organics were washed with brine, dried (sodium sulfate) aad concentrated under vacuo. 
Purification by flash cbfomatogmphy wia* 1 T ethyl aceuic bexiares yielded 2 products 
that . v * i - K w;tls 

■j u >' ' o d ha n Jo\ k p d * on on m t du Mo ehennv.n F and the 

Sower R po 5 ! ends y I 111 he ! ^ sd ,i ti tudo 




»H NMR (CDCU): 6.95 <d, HI J - 4.5 Hz), 3.46 (4 IH S J = 4.5 Hs), 3 .42 kl 1 E, J « 6.6 
h ? ) r d ;H,J ooH ) m,;U) t?Hs,31tt I Kd *H 3 5.1 Hz) 1 02 (d, 
3B, J*llHz). 

U C NMR (CDCh): 190.71, 149.44, 61 3^ 55.00, S4.43> 50.11, 2? 10 21,67, 

21.64, 16.16. 




I s\ K (CI C it ( 9 1 1 hi 4 5 H * - « II 4,& Hx\ 2.96 (d. ;H, * ::: 6.3 
i-fe) ; 2.8/(d, iH 5 .1 i.3Hz? 3 2.?9< IE) J2 f* H), 1.06 <d, 3H, ] 6..9 Hz), 0.9? (d ; 
3H : J - 6,9 £&}. 
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21.53, 15,63. 




H NMR (CDC1;;): 6.89 (< 1 5 I 3.44 6 H ~ 3.3 HfL 3. 38 (4 1H, J ™ 4,8 
Hz), 3.09 (d. 1H, ) - 4.8 Hz). 3.49 « v m, 1H). 171 (m, Sf It, 1.3 (5, 3H) S 1 33 1.03 Rn. 511}. 
i3 C NMR (CDCl,): 190.89, 148,72, 137.42, SI .3, $5.59, 54.42, 50.04, 35.85. 32.25, 
26.58, 26.56, 26.26, 16.02. 




ot mm a VChY 6.83 (ci, m i - 3-6 3.5 (d> Hi, .1 - u Hz}, 2.94 -;m ; 1H), 2,82 
(m, 1H), 2.43 (brt 1H), 1.73 ~ 1.52 (m, 5H)» U3 (s, 3H>, 1,26-0.96 Cm, 5H) 
n C NMR (CDCM: 191.27, 149.21, I36.S7, 59.SS, 57,76, 54.S2, 52.51, 36.85, 32,31, 
31.99, 36.50, 26.41, 26.14, 15.39 




B \MR<COa } - ! ? I ~ } * ~***d V i 

"■C .NMR (CDCKI; 191.21, 151.52, 136.77, 60.76, 57.35, 54.44, 51.60, 35.05 , 28 90, 
14,97. 
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H'NMRO ! ?S (s, 1H), 3.44 (d, 1H, J i.6Hz), 3.21 (s, IB1 3.03 (d B f J 6,6 
Hz), 1,5? {5,31-1.}, 1.1.2 (s, 9H). 

; T NMR (CDCU): 190.07, 149.46, 142.55, 63.23, 54.3!, 5400, 51.34, 35,16, 39.05 5 
5 21.07. 




B. NMR {« < 2{s, LH), S 1 3 < 1 B') ? 2.89 (s, 211), 1 57 (s JH) 09 i ?H) 

i3 C NMR (CDC! 5 ): 190.07, 150-01. 142.08, 60.59, SS.OS, 54.85, 52.96, 35.03, 28,98, 
21.11. 

10 Example 4 

(M ikm >j >> i *epm - < tf ft oxid % m di poxkh < mi fs mxidm respective^ 
using hydrogen pemxMei 

I » o oi x u < < f D or F Oi 1 <. \ N T U o 1 > j 

Idc-d i vL) <sa « ous lays tcted %vith etl « < * >> <! mL) the 

, ^ i , 0 " < C v , , . S l I K < $ < 

lashdu* K -b > • ! I s.tu.N 4 i * t -M , > toduc 

J 11 < i, u ^ ; u moderate yield (60%). 
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; H NMR fCDCfc): 3.81 (d, Hi J - 2.4 Hz), 3.62 (4 1 H, J - 2.4 Hz), 3.38 (4 HI, J - 5.2 
Hz), 2.9 (d, Hi J - 5-2 Hz), 2.39 (m, IH), 1.23 (a, 3M\ 0.96 fdL 3!L 3 = 6.8 Hz), 0.87(4 

iS C NMR (CDCh): 198.03, 66.15, 59.2, 58.72, 5S.5, 56.59, 47.43, 26.02, 18.24, 16.37, 
15.62. 




I ! NMB (CDCU): 3.85 fd, IH, I - 2.8 ife), 3.67(4 IK, J « 2.8 Hz), 2.95 (4 IB, J = 5.2 
Hz), 2.74 (4 IH, J - 5.2 Hz), 2,4 (m, IH), 1,23 (s, 3H)> 0.96 (4 3H, if « 6.8 Hz), 0.87 (d, 

mi -mm 

i3 CNMR(CDO ? ): 19767,67.22,60.32,59,53,58.43,50.69,25.75,18.11,16.65, 14,73. 




5 H NMR (CDCIj): 3,84 (6, IB, J ~ 2.S Hz), 3,61 (4 IH, J - 2,8 Hz), 336 (4 Hi 1 - 4.2 
H4, 2,98 (4 HI - 4 2 h}, 2 ,2 tn , 1 H), 1.74 1 >4 mi Ml, ^2~ ^ 3H;, I 18 - 0.87 
(m,5H). 

,3 C NMR (CDCfe): 198.04, 65.85. 59.27, 58.78. 5S.44, 56.68. 47.42, 35.07, 28.53, 26.49, 
26,24,26.00, 25.91,15,57. 



422 



PCT/US 




'H NMR (CDOb): 3.88 (4 m I » 2.8 Hz), 3.66 (d, 1H S J - 2-8 Hz), 254 id, 1H J « 5.2 
Es) 5 2.72 (d, IK, J - 5.2 Hz), 2.15 (m, IH), 1.73 •••• 1.63 (m, 5H), 1.22 & 3H), 1.28 ■■■■ 0.89 
(m,5H). 

< nMR ODCI,) 197.66 v6.9.V oO. 42, 6031 59,48 58.4$, 50,5v 34.o< >>U >6.?4 
26.16, 25.91, 14.66. 




J H NMR (CDCI* 6.08 («», 1JE& 3.73 (4 IH, J - 3 Hz), 2.94 2H) ? IM {*, 3H). 1 -09 (s, 
9H). 

I3 C NMR (CDGj): 200.05, 141,71, 123.21, 64.42, 60,21, 564, 52.92, 32.10, 25,76, 
15,67. 




ij ,\iK ' 0' 2 'Ml - l^\^:^uUiL ! Mil) 

2.67 (d, .011-5.1 Hz), 3H), 1.00(.%9H). 

IS *C NMR (CDCIs) 68,4?) e 05 69.19,5 46 58.12 50.22,32.31 25.65 14,47 
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U \%H fCDCl,): 3.72 is, lib, 2.95 {cl 1H, J - 5.4 ' , j 2,S! (4 J H 3 - 5.4 Ha), * * 
3BVL0HS, 9H) 

J3 C NMR (CDCIj); 196.56, 68.30, 64.58, 61 S3, 59.03, 5S.30, Si. 04, 32,43, 25.79, 20.1.3, 




'H NMR (CDCh); 3.72, (d, 1H, J ~ L5 Hsfc 3.41 (d, 1H> J ■ 5.7 Ha), 2,8 (m, 2H>, 1.64 (s, 
3% tM 6s, 9H). 

°C NM'R (CDCh): 196.94, 67,45, 63.6$, 60.50, 58.29, 54.5, 50.79, 32.45, 23.92, )9.9?< 
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We Claim: 

L S impound of the fonmxh (I) 




(a) the dotted m idicai s ids esencc oi t few a ngle ot oubk >d 
whcmnthcvatemx-feo , * 

(b) 5 s ' O h K l"o Ik R\ 

(c> P k \ \ \ id R* are iodepc h drogen, aitcyt, aikcnyl 
atkyoyl cycloalkyi cyckmlkersyL cyeloalkyoyi arvi aSkaryl, aryMfcyi, 

? n bo\yl*e 

aci4 ester, carbamate, amide, amine, hydroxyl alkoxide, oknx cyaao, 
, dde, mi 1 * ! yt phospldtp 

phosphoryl, phosphine, a residue of a natural or synthetic ammo acid, a 
ro'Md i oi > \ts '1 v > < < ' kl v, \ k o \ of 

(d) , , ! ? . ix H \ \ v T » K v' k!R m 
k i\ i - . > ' - < v ^ w a > k , < < 

(e) aJ R R\ 11 \. k ' U independently hydre^cn atkyL Km I a&yayU 

c i tert teteroaromatte, al >ory/l a \ i i i ! 
» 3;Tt*heuean«noaeio ^nkK ^ rs * >' < ' ydraie; 

o > \ a^e *ablc< ime? 
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2. A cm a poor J o • the formula (II) 



if! * ^ <v U 

(a) se do * J m dicates presence * was gfc o? < * «b1 he t d 
\ u t the valences of a single bond v completed by hy drogens; 

(b) A, 8 and D are independently 0, S, Nil" or CE b\ 

(o) K , K\ Rh R and R s N 

a&ysyb eydoalkyh eycloakenyk cyeioaikynvk aryh dkaryh arylaucyb 
hoterocyelio, hetetoaryl, h c i i <. < o earbonyh earboyyhe 
add, ester, arb&mate smkk s e, by< ox ' ; o bh ntao cyano 
addle, sulfonyl, sdlaoyl sidirayb xulianonyh phospbonyl pbospbbiyi 
phosphoryi, phosphioo a residue of a natural or synthetic amino acid, a 
residue oi i natural*. 1 < V * reioX-0 5 or 

(d) math civ, ojie mor« «>f R 5 M4 ^^ a&d R"* R 3 and Ey R* and R% or 

<. ot 7 numbered rbg. ^ ^ o.\oalkvn>l 

i ' * i i heteroaryi or o » > i and 

(e) J ^ x x *«. v o ' i 1 d-o* ib,' 1 \n\? 
cyetodkyh c\ oKkdcuyb cydoalkynyL asyl, aJteayl, aryla&yl, 

v k a* <. ! * t oi at s d 

^ s< J ' H> , N OV On 1 * *. < < 

opko?aniy in a pharoiseeutuaUy acceptable earner. 
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o n S phi « of, wheats 

S /B,D U ei deoRyCy S/NR 7 or CR'R* 

(b) R\ R\ R 3 , & 4 S R* and R' ar, indoenV m Vd^ yu\ Vv>u alkcnvL 
J v. ! ^ o ^ Hx 

V x N o< 1 ^ ^ 

acid istc carbamate « 5 ^ & 5 aflewride mix cyaao 

phospboryi, phosgahiae, a residue oi a ig^ or synthetic amnio ac d, a 
t lateal a - nth« k * * O Sea 

sly, one or more of ^ 11% and R\ R 3 m& R a , R 4 and Ry or 
R 5 ukI R cox is together t o to a bridg ed com « « 1 
6 or 7 membered nag, to &tm a cyelo^l eyctea&ssyl, cydoaikyiwl, 
> i n*tte\ar<d 

t ^ ilkyl, cycloalkeay! i * rvlalky! 

or syjiti5«tic amino acid or a residue of a natural or synthetic n u t 
optiomll) harmacoutically aoo< 
4. \ iyo \ \ t 
A 
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V?\no i. » ^ < ^ <- 0l 0 tC " ar 

(a) the dotted tine indicates \ irese o oft \vi & >o boml 

(b) V B and E are n\ |vk\' O ,V NR ; or CR'R*; 

> | ' x > X ^ . N % t k s 

) < , I H < i % 1k«l 

, v , ! ! x> 0 ^ . V ^ . 0 s ^h 

acid e$u> oxiveute ^ > tnuu, cuih 

<d) akcmativeiy. one or mors ol R s and R\ R 2 and R\ R* md R 4 , R 4 and R s , or 
R* ard R*. come * \ ~ 

aryl here yc c het< 
(e) each R 7 , it* asd # if kdepoTKteniiy hydrogen, &lkyl alkesyl aikynyl, 
cyotelkjd, .<%&^myk cp^slfeyivyl aryl alkaryi, nyMlkyl, 

hetk mho acid or a residue si $ n 
v x x . » . \c*rner. 

5. ,-\ £ ompoii . ;d of foe !bni:uski V j 

G 

Ilk 

4 T%* 



R 4 (V) 



or its pharmaeeutkaliy aee&^taMe sat thereof wherein; 
fa) B, D ami E are independently O, s, \K or CK.V; 
(b) Gis OR 5 '\ NR. u R i£ or SR r> ; 
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(c) R\ Rk K * R 5 and R are «soo»u\«. hydrogen, alfcyi sikeoyi, 
alkyoyL cycioaikyl, cyc4oaikenyl, cycloaikyuyl aryi alkaryl arylalkyk 
heterocyclic, beteoaiyl, l^teiwomatie, alkearbooyk caxboayl, earboxyhc 
acid estst 1 « - iu< * { 

mc ofot* ^ » ' f"'^ ^' ^®8,'iu ' ^' 

o s ) < hctic amino acid, a 

3 i \K ^ ^ N s o 

NR.'"); 

(d) alternatively, one or more of R and k :: . R* and Km R 3 aad ilk IT and Rk or 
R s and Kk come togeiker to form a bridged compound, preferably as a 3, 5, 
0 or 7 numbered ring, to form a cycfoaikyk cycloaikeoyk eyaloalkynyh 
aryk heterocyclic, hcteroaryl or hstsroaroumkc; arid 

(e) wk i k 5 v - ^ 
atfcynyi cycloalkj cycioalkenyl eycIoa!kyn> ar> 1 yl rykdl \ 
bsverocychc, heteroaryl, heteroaromatic, alkcarhoByi a residue of a natural 
or synthetic ammo acid or a residue of a statural or synthetic carbohydrate 

o o t i > v . k 




^ , >w , m ^ i m ,k t mm v Ivmm 

(a) the dotted mm indicates the presence of either a single or double bond, 
vh eas k> > as o a < a mm i J < t 

<l>) SfeO,S,NR 7 orCR 7 R s ; 
fc) GisOR^NR 1 R "orSR" 

(d) Ry R R R lo" ami P a\ > > pes a k hyeo j > ,x > a er>> 
ak\u\l, mulcadfob *, ^fo :>fo'-nO, ark. fo,%) ajuafoy, 
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j v c vtatvt* ' t ^.»boo\1 larlxnn caRoxj < 

t s v jam ' i d\< 1 RR oa j so 

mdt suifoin s sulfiayl gulftraaayl phosphor** piu>spMoyl 

^V:aaRr>l obesa^a m v ^ ! ^vk ^ 3 

residue of a natural or synthetic < arbo lydrate or XR (wberefe X - 0 } S or 

(e) alternatively, oae or more ofR s and R~> R 2 ^ d * " r» K d and R or 
R s xrsd'Ry eoete together to > a bodged compound, preierabiy ax a 3, S.. 
6 or ? mssmbersd o to form a cycRaRyh eycRaRacrryl cycRalkyayi, 
iuyl heterocyclic, heteooaryl or * u <. and 

(i) each R\ III BR E Kl 5 R ! 5 and i\ u is independently hydrogen, aikyl atoyl 
alkynyl, oyeioatkyk eycloalketwg cydoaikynyl, aryl alkaryi aryklkyf 

or synthetic ammo acid or a residue of a aatimal. or synthetic caAohydrate: 
optionally in a RiM'.vU,i\ acceptable carrier, 
^compound i (VH 




ORI) 



or its ^ v x acceptable call -hereof. < a 

(a) the d U s i\f k i v ae o ' mj I o ^o b i oR 

(b) * un h < k < f ! n < o ^ P x 

R) K y R l< R r R „ > e : vodemly hydrogen alhyk aiken i. 
Rk^yR o>c:>xPkyh e\chvRe ah caRcR^eR l ahanl uRah \d 
heterocyclic, aeteroaryi, hetero aromatic, aikearbonyl carbonyl, eavRoyhc 

azido «uUw\t vultatvl s 1 r 1 ' w 1 ^>o<pl oR ^Mnn' 
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<d) < w one or mors of R 1 and K R* -H R > and R 4 ; V am! B 5 , or 
. , , |> M j K (onv, : : bn< t >ooo\ prefer; - » - " 
j { ered iw : to tb yek e^toslkenyk < knnl jyt 

(e) each R\ R s , R :> and R !e is mdepetx1.en% hydrogen, alky), alkenyl aikynyh 
cyoioalkyl, cyeloalkeayl, cydoalkyayl, aryl aifatyh aryklkyl, 
, »o * ^ w - tot «. ^ » 1 • ll 

s j ■> t \ i 1 !(» t oral * hot i. o i hv, 1 

nnoratR u , 1 « < ^ s > , 1 u 

A compound of the foxxriyls (VIII); 

0 




(Vffi) 

or its pfcaniiaceutioaRy acceptable salt thereof, wherein: 
(a) the dotted lias hxheates the presence of diner a single or doable bond, 
wherein the valeaces ofa tiagfe bond are completed by hydrogens; 

<b) B and B ars ^snd^tly CX S s "NR ? or CE%*; 

(c) GisQR n s NR u R i2 orSR n ; 

(d) r\ R , R 8 ; R aid y ! x 



aikynyh 0 
heterocyei 



oalkynyl, a yk aryl 



d< , k ayi i phosplioTiyk phosphni- 

,0 s O.U * 0 v <!v ^ t ^ v i >UK 
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HE 16 }; 

(e) gte^tfvely;, o« or more d R ®4 & 2 &4 R*> R ' « jd ^ ar,a R*» or 
R 5 and R"< come together to to a bridged compound, preferably as a 3, 5, 
6 < i > cyeloalkyL oycloalteaj 

;} ) C( « x v K x ' t , \ r I i c i 1 ? 1 

alkyr.vl « ^ .yd-iikuoa -.o ,k,, s U \ txl a-\l 1m t !J vl 

eUrKtuts! 

or synthetic ammo acid or a residue of a natural or synthetic carbohydrate; 

X- N h U » e ^ ^ X 

9. i m - d o be aiom i \ 

j 'r 5 

i 3 (ix) 

or its fin., ,w . acceptable salt thereat; wherein: 
(a) the dotted hm. mdlcaiss the presence of either a single or do obis bond, 
wherein the valences of a single bond are completed by hydrogens; 

05) BisO,S,MR 7 orCH 7 K 8 y 
(c) GisOB <ic R orSR 

u \. i x x * <• > S I I ^ l^l ^kCU\! 

s , J ( .O, C l v1C , >l » ' I J «> Cli'i 

5 v. J b 5 <. i ' 5 

acid, ester, carbamate, n u> amine, hydroxy!, alkoxide, mrm\ cyaao, 

I I >n oim rmex to 

i-i 5 o / < I 5 x > , f os - n i > •> - s ! mno <to, a. 

iWv sMOCXOihC l xv x < i O, S 
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IX > *< <\ * X * \ \ , ^ \ 

R and R°. » ^r-w u^ctlier to m<;:r a b.-dy.M corapowid, protcnMY as a .V 5, 

anl hetcrvK'vci s « >iaitc; uad 

> > ; p de; \-\irogcj\. 3lk> uv 

f , v i ' , O x v ^ s ^ O ! 

^ i < v » ^ 

optionally ia s phannaoeuiieaify aneepiabk carrier. 
1 0 . A compound of the formula (X) : 




or its ^ r , , t <> i acceptable salt tlxvmol wherein: 

(a) the dotted Ime indicates the preserve of either a single or double bond, 
<vbc 5 ! - ale r ! r < dro cj s 

(b) AisO ? S,NR.' y orCR 7 R^ 

<u -f <! l\ Rf. R" and R s a»e ^ 

1 CXI - ) i S K 5 ' l 

i « salfonvl. ^bibavb sulnnyl phosphinyL 
rho^fos\f | ^ a v 1 a ? ~1 '-> : s > i v n * 'id 3 

NR ; ' : j; 

< ore of R* andR * R R d R R andR a 
it 5 aiid li* come ioyciher to form a bridged compound, preferably as a % 5, 
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r> <\ * h > \ < < ! > ! *u .. - 0 

u; ^ or v k K i\ * 1 ^ ' A ! ^ - <- 

u c v ~ , u ^ A i a i v * r *\\\\ 

heterocyclic, heierc-aryf f ele^caora-a k , aikc&rborsy}, a residue of a natural 
t syAvedc amino acid or a residue of a natural or synthetic- carbohydrate; 

P& lly in ! ax 5 1 

].l , \ » » l v Of! iV ^ X 




i t i ^ ecu 

(a) the dotted fee » cats A presence of .-the, a 

vrtwnfo the valences o lebo i ?d b cogens; 

(b) A a»d E are ItKlepeadeMiy O, S> KR 7 or CR 7 R*; 

(c) Bf% Rl R\ R 4 - R s m& R v> ore indep ndenth hydrogen, alkyl alkeayl, 
alkvml o ' i vs i * 'i ! i a ,>f s , A i d 
heterocyclic, hetoroaryl heieroarorrAc, alkwbonyl, carbon?!, oarboxylic 
acid, ester, carbamate, amide, amine, hydrox all m&&, mim, cymo, 
> I , 0 n - n i suifmy 5 , saltamn^l r h > < - i ^ > s 4 

, i ? raino ck i 

rc-ooaa of a natural or >ymhc-de ra ) u \ ' A' \* « \ ;;: O S or 

(d) alte t ) dEd RAidlAEAm (> i k o 
A . „ d as v a . in 1 > > rid ed % ! j iusJ a d >b s 

6 or.? memhered ring, io fon« a cyeloaidyl cveloaifeoy!, eycloalkyaryl, 
f '\v <o d i v< -o - s or ii; o-k^h": aaJ 
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eyekulkyl, g^o^ee& eycfea&>^l s a?U aMryl aryklksh 
t on kn. ^ teeroaromsttc, kkcarbosyh mo * of a natural 
or synthetic amino arid or a residue of a natural or x kU carbohydrate; 

; , v \U . C$ v i< C "JO 

12, ^ < '.'HOl!\ i'l k ^ t» 

# CXXI) 
or rts phanraeeahckly acceptable sab thereof, therein; 

(a) the dotted lino indicates the prese-ree of either a single or eoobie hood, 
wherein the valences of a single bond are completed by hydrogens; 

(b) A, D mid E are independently 0, S» NR 7 or CR y R s ; 

(c) Rh R 2 , Rk R 4 , 'R 5 sad R s are mdepondently hydrogen, alky!, alkenyl, 
alkynyk eyeloalkyh cyeloalkenyl, cyoloalkynyi ary!, alfcaryl arylalkyi 
hcu?roc>e Ktc : «. '?'se a!k or} << > tar! >\ylk 
&ckl ester, ca&amste ami.de, amine hyd syl ail d< n\ oyaao, 
aiside, salfcroyl, suhkvk n f-nyl, sulfamoTjyk r h> ayh $ ; pn ^pknk 

jtiitm^KMHA s^tes» : cp*o%<fcate or XR 9 (wherein X - O, S or 
KR u b; 

v y i , v < r ^ . ^ , d < - K k il i O k P 1 ok k\ « 

Ik ust k > <. . ' . i ^ h * < v« . - i - i d c enoH as a * 
6 or 7 rnerobered ring, to form a eycioaikyb cycksalkeayl, cydoaBcyayl, 
? o( I n o hot o i rad 

(e) each R\ ik, R ;) and i is - n . » > n is 1 alkyk akemk aikyayl 

, < v 1 ^ * <. v. vs - m Ik i 
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I e s oc) ;t 1 c eft i n-siem i c, alkcarb< 5. residue ol 1 tei 
oi synthetic a 1 \ acid or a residue of ansiura symhcnic ca bob>dt te; 

1 I ) 1 ce 1 \ >lecacria 

13. A compound of the foams la (XIII') : 

A 



5* 



(XIH) 

or its pfcamtaceulkaily acceptable salt thereof wte«m: 

( a ) (ht P< in \ 1 v s \ skhe * m , o < ubk x>«d 
wherein the valences of a skgk bond arc completed by hydrogens; 

(b) Ami l i orCR 7 R 8 ; 

(c) R R\ R Kb 1 ami R* are dej nd< s hyfegen alkyl 

t c 11 eyclosTkc \ < N ityMk} 

heterocyclic, Meroaryi Kv-i nl alkeathooy], carbonyh eatboxyiic 
acid, ester, carbamate,, amide, amine, hydroxy!, aikoxide, .mtro, eyauo, 
mM t sulfonyU sulfimtf. suMmyl mdfaraonyl ohosphonyl, phospMnyl, 
ptephwyl vespo "v . K o cot n). <b n -o civ >»v a 
residue ofafiaaind or syntbos I >k < . \ < > \ ,< 

u p \. if; i u i o-c^s o-i. < R ,vr, 1 ,u<k b aad Rb R\uk1 B\or 
? p R ^cup:eP ;! tbru > d coo-p o» > s . a k a 

<; ! J ! M ^ 'b ' ' 

aatic; and 

n> eaehR R R^od R is ^JLjmJ < \\\ 0) Ikynyi 

£ c < oalkyrrv a] ^km arytalkyl 

o ^m'\,c <o v .vr„\ . , c rxara!. Oi synthetic carbon 1 



436 



14. N sompou .1 >fthct iyL-MV 




5 of either a single or double bond, 
s of a single bond are completed by hydrogen 

(b) BisC^S.NR'wCR'R 8 ; 

(c) G is OR 11 , NR u R iJ o.r SR."; 

id) R\ R% R 3 , R\ R 5 ami R* are i&Apmkntiy hydrogen vSkyl alkenyl, 
alkxmyl, cyoloalkyf eyd.oalketryl cyeloalkyoyl aryl,, aiksryl, axykikyL 



or wraheti* anno acid a 
r X^(*reio X^ 0> y or 



nde, amine, hydroxy!, alfooxkka miro s oyaao, 
aside, sal&syi mfmif% *fl 

phOSpfo? ^ ^ > i ^ ^ 

earboh; 
NR*°); 

(c) alternatively, ooe or « ofR ! aid R 2 , R' ; and Ry R 3 «ri R 4 S R 4 and R 5 > o; 
R* k1R\cot together t»£brm a biidi 1 mpttHU ^t 0 ,hw 
6 or ? tnembercd ring, to form a eyckalfcyl cyeloalkeayl, cyeloalkyoyi 
^ heterocyclic, hsieroaryl ^ > J and 



, hydros 



(j) each Ry R\ R% R !0 .» R 5 and R 52 is mdep 

alfcviryf eydoafkyi, eyetoaikeoyi, cycioa!kynyl aryl, alkaryk atylatkyi, 
oaryi hersroaron dk< 1 ^ - res &ra 
i» acid or axcsidiwof i 



e earner. 



43? 



WO «2/2^&2 



PCT/US 



A coxnpos.md ofths fbnmiia (XV): 




(XV) 



or its m u< aecepmbte salt thereof, ^hcc;;- 

(a) the dotted Vim indicates die ptesoaee of ei&er a Mr t or nJI, borrd, 
v v. - r V- * v x- » * I ^ < v to pV 0 >^ ^ m mss 

(b) Ja«< > x uk*p I lyO.S.THR otOk 7 **; 

(c) G is OR/ ; ? MR ' ' R ! ' or SR ! ! • 

hi) R 1 , R\ R\ R 4 , R 5 and R 6 are indepauk»utf> 1 \ h bod ,t i aikcoyl 

V*0!iVVdM t , ! ^ x xx £W , ^ > si x,.ix^tu 

acid, ester, carbamate, amide, amine, hydroxy!, alkwdde, nito, cyano, 
azMe, suMoayl, suifanyK salfhwi, srdfsmonyi ptosphonyl, phaasphhjyi, 
pfaosphoxyi, pbosphise ; a residue of a natural or synthetic amino <vjJ a 
reside of a natural or syaiheiic carbohydrate or XR* (wliereio X - O, S or 

(e) alternatively, one or .more of R 5 and Ry R 2 and Ry R 3 aad R 4 > R 4 a»dR s s or 
R*andR' o x < r b ^ j m > , - < 1 < 

6 , 1 » x x U! Nx» i x - I x "xU si 

aryb heterocyclic, teioroaryl or \ ^ o < * f and 
(£) efeb t 1 x to f 1 1 >ixxf< 

dkynyL eydod^ . o t >.,dw odo.! > p> m>\ ..JUM. «r>U!kyl 
bvte, x^.b ' ^ s 1 iM 

X \ > S X I i O -x •> 
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pciyus 



A coxnpoiinxl of the Ibnnrda (XVI): 

J s? 

W (XVI) 
< i ah , , A nJk - 

(a) the dotted line indicates the presence of either a single or doable bond, 
wherein k valences of a single- hoad s ooTooieted by h hi 

(b) DisO.S>T* T cs-CR 7 R s ; 

(c) GIsOR s hNR H R"orSR u ; 

(J) k . R" «l\ i\ , »i* «rd K N * ^ 

alkynyL cydoalfc} cycloalkea ectoa'&ynj s a&aryl aryiaikyL 
heterocyclic, heiemant < u 5 o* a i alkearhooyh earbosyl, » Kwk 
acid, «st«f, carbamate, &«?|de s aw feytayk alkaxide, rdlm, cyano, 
azide, suifonyt, su\My% solfusyl, s»lfa»io»yl> pbosphoayi phosphkyl 
phosphoryh phosphine, a residue of a mmsl ox syaihetic amino acid, a 
residue of a natural or syntonic carbohydrate or XbV (wherein X - i>, S or 

(e) alternati vely, one or more of R 5 and E. , R 2 and Sf , R 3 and R 4 , R 4 and R'\ or 
B b c * >getbsr to to abridged compound, pr« 1 • * 3, 5, 
6 or 7 numbered ring, to to. a cycfcalkyi, sycfealkenyl oycioalkynyL 

!i 'f l : <k''<.^wui 

heterocyclic, a o heteroaromatie ; alkcarbonyb a residue of a smtrual 
orsyathetfc ammo a. - a e j ou . ua or jyatbeuc >.mi U ^v 

opiietahy as a pharmaeaa ie,dl> *e« p ab e can cr 
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PCI 5««>31 



17. impound of tbefbrmul (XVII) 




(a) the. dotted indicates the presence of either a single or »U >ihk bond, 
mmsmtim Ym^^m^hmM&m^md by hydrogens; 

<b) D aad E are M^e^mtly O v S, or CllA 

(c) Gis0R ! \NR u R> 3 orSR u ; 

«Q R 5 , B?, R?, R 4 , S* and E? are Md^eMeatiy hydrogen, alkyl, afcnyi 
a&yayl cydoalkyi, cyeloalheinl eydoaHcyayl ar> , alkaryl aryteikyi, 
be tocyclk faetemaryi h«Ma% alkcafcooyi. c^bonyt earbo\>hc 
acid, ester, carbamate, amide, amine, hydroxy!, afkoxkia mtro, cyaao, 
, | s ! > " ! N ^ phmyi 

ptapMsm a r^dssota salaM orsptMte aaimo acid, a 
midae *f a natal or sya«c ^bohyd^te ar (ttfaafcrn X - O, S or 

(e) at,* ttfr%<wK < I ok wot R ! and K and & 3 tad R* & 4 and 

R 5 and R* ? come together to form a bridged compound, preferably as a .3, 5, 
6 or 7 memhered ring, to form a cyeloalkyL cycioatoyl, cycloalkynyl 
>. x , \< \ a *k ^ 3 

(I) each R . R \ ^ i R c i» indejwvk t ! 

r< rostk < i 1, a residue of a i 
or synthetic amino acid or a reside of a natural s>r synthetic carbohydrate; 
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(XVHI) 



(a) the dotted v \k s t reseace c to 5 sin ie o* doable bond 

(q) R\ K'" R R* ^ n «d are *ukptrrd^ 

1 N , % vl .ry'aJk 1 

heterocyclic, heteroaryl, Ju ov <k U >u ' i * *r>w \ earboxytk 

« > e>anO f 

ph sp or}d phosp u i widoe > 2 it » ! > *>* etic m » acid * 
sidae of a natural o I > J x ! 1 X - O, S 05 



v'c one or more of R s a»d R 3 \ R 3 and R'\ R J and R 4 , R' and R;\ or 
Rr ami R'\ c> :c.c ;<\ * r u . ^ 

aryi hc( oeyc; ^ wr uys o 3 omal 

(s) e chK R* R 9 R ! R rfR 52 s >e»<Ienl irogt Ikyl alk* lyl 
aikynyl, cycloalkyi, cyck>aik<.nyk oyctolkyny], a=yl afeatyl, arylalkyl 
<. oeyH » v ' 1 - 1 > 1 a 

v ns 4 * ^ H * 1 ' J i 

opdiMul'lv iu a mi ut s ^ carrier. 



NR'V 
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WO 



19, a £ on p, (l uid ot the rbj i as a - XIX) 




(XIX) 



or s ohaanacaitieahy acceptable < i thereof. ^ k i 

(a) the dotted Use indicates the presence of either a single ox double bond, 
wherein the valences of a single bond ere completed by hydrogens; 

0?) A, B and M are independently 0, S NR. 7 or CR 7 R S ; 

(e) K ! b \ i K ' ' Fs uM , U vO.M «^ 

5 i ' ^edvbyK v i evedv. kvo, i f s Uni tx'ikU 

heterocyclic, heteroaryl, heteroaromatk, alkenrbonyl, earbooyh carboxylic 
acid ster, carbamate and n h>< oy> koxk mo eyab», 
a 'Iviv s» i 5 «vj % 

phesphoryh pbospMae, a residte of a natural or symbolic amino add, a 
rescue of a natural or synthetic carbohydrate or XR* (wherein X « G, S or 
NR ?0 ); 

(d) V sm ely, one or mere of R ! and R 2 , R ? and Rb K rod R V md R , < a 
R and t ; ' 1 

e ^ ' i > h J id Ms I 

' heterocyclic^ hetsroary] » heteroaroo.iat.ic; and 

(e) ich R* < ndk s depend b Ky.iro^r 1 h album stkyiiy) 

v»<\k ^ ^ d s< s b S I n CiH* 

e oc>c ejK-nroa . o <> * i > ^ s natural 

or syMhetn . re > < e j t* t d jc e t . a w < - n u > , e . . 

optionally io a phannaeeybealiy acceptable carrier. 
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2 0 , A eoT.np &un d of t he ibnuul a (XX) : 




or sis pharaureeutkaUy acceptable salt thereof, wharem: 

55 ! > , - t vf <> - v 1 ! 

j sn t bond a >bted by hydrogei 

>1 K anf \ a : 4opaei:aa\ v\S \k » . R k : 
(c.) G is OR' k NR' 'R 52 or SR ! : ; 

Ki \ pk > k H k ^ v 5 r unvi 'Hn! 

slkyfiyl, cycloaikyl, eycbalkswk eyetoafkynyk aryl aSksryt axyialkyk 
heterocyclic, het&tom v^snmm *3 - 

acid, ester, carbamate, amide, amme, hy&roxyk alkomde, mm, eyamy 
s*»te. sulfbnyk suttauyl, sutfmyl, sulfas ^ ' 1 x ^> 

esfctot of a mtwmi cs >a heik an. ask! a 

NR sa ); 

to « aHcnsar; vch . one oi more of R 5 and Rk R" and Rk R 3 and kk R ;S arid K\ or 
\ and Rk come together to form a bridged eoamourak preferably as a 3, 5, 
o eycUx! * >. ' 

si , ck'Jru oj b > <> 1 ^ 

if) caehR R s R > R r iR s tpsa « * »u akk kern* 
afkynyk cycloalkyi, cycloaJfcoayl, eyeaoalkyoyy avyk ahkaryh aryklkyk 

or synthetic amino acid or a rvalue of a aamral or synthetic carbohydrate; 

optionally m a phanriaeeuticatly acceptable earner. 

op t v v a ^ !< ♦ k o » i a < 

iimtdsT in & host comprising m effective treatment amoaai of a comported 
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WO \ :MO MM* I 

iccoxdu - e 1 1 1 v ! n i th one or most 

22. A \ < < ii > fiJBWtvifci'j auti ' " tcaov 

j 'is m effective its i omit of a c 
! ) one of claim 1 -20 in comb 
innmmosuppresalve agent 

23. x v » w i ♦ f i \ f k»-\ « ir tn 
to assy one - 

to any one of claim 1-20. 

25, I an I c t mi u )v n\ k a i so; kt m u host 
comprising admhaistexing an effective treatment amount of the compositk«i of 
elate. 2 L 

26, A n r i .< lament or profftyl&xts of <m Aai<m»maae 0 > w * test 

» 3» rf&ettve treatment smotmt ol C < m po^mon of 

claim 22. 

27, Use of a compound according to my OS© of claims 1-20 for the treatment or 
^ , < < \ a host 

2S, « * <. ,\ i d'oo „ < ] - N tH tKatmm « 

p.oph> 

prophylaxis of as sutosmaase disorder m a 'host. 

30. v v > O i « H J i- - O , > > (. ^ * 

medicament for the v i 1 1 or prophyfoaia of an w i » disorder in a host 

31. v. i ' * v t i 5 J I ra o 
medicament for foe nnatmcot or prophylaxis of an autoimmune disorder In a host. 
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32. of * i \> w uU !> a ofON no's \fo osu ' i< c l »r ?; m the uuu n ! , 

a okmi^^ ' for the » .vtv\* or :u\\^ ^ ov n via disorder , , a 

bOSt. 

33. i oti > 1 ! w 

t nw , v » i f » t I ^ ' ! ! viJ^o ii so 

host 
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